We thank Dr. Koller for his letter regarding the issue of the management of hangman's fractures.
As to language and publication bias, there are a considerable number of the systematic reviews involving the literature only reported in English among the evidence-based studies. These researchers predetermined that the studies in languages other than English should be excluded at the beginning of the literature searching. Although some authors acknowledged that this process may exclude negative studies and produce a review with overly sanguine conclusions [14] , the role of language restrictions compared with language inclusions remains uncertain and there is no evidence that language restricted systematic review could lead to biased estimates of intervention effectiveness [10, 11] . More recently, the study of Pham et al. [17] also pointed out that language restriction would not alter the results of conventional medicine systematic reviews. Therefore, excluding trials published in languages other than English has generally little effect on summary treatment effect estimates. We restricted language because of time consuming and costly attempts to identify all relevant literature and the translation of foreign language articles. Whether there is difference of quality between published and unpublished (or delayed) papers remains controversial [3, 5] , we believe that, however, excluding unpublished work does not influence the evidence determination of the management of hangman's fractures in our review.
We agree with Dr. Koller that a classification system should describe the true pathologic process, because a good classification system should help us to identify injury patterns, assess prognoses, and guide treatment decisions. However, it is difficult to measure the validity of orthopaedic classifications. High correlation between the preoperative radiographs and the intraoperative findings is necessary for the validation of a classification system. Nevertheless, independent confirmation of the intraoperative assessment is always impossible in practice, which affects the validity of so many commonly used orthopaedic classification systems based on radiographic findings [7] . Although it's true that the classifications (Effendi/Levine) do not include some unusual types of hangman's fractures, these have been used in most literature for dealing with hangman's fractures.
Today, the publications of systematic reviews of the orthopaedic literature, which often include statistical pooling or meta-analysis, are becoming more common. A final rationale for systematic reviews is accuracy, or at least an improved reflection of reality [15] . More and more clinicians have been aware that useful evidence from the biomedical literature should be an integral component of clinical decision-making. However, systematic review of clinical trials is not a universally reliable tool, the inclusion of an unbiased sample of relevant studies is definitely essential to the validity of systematic reviews and meta-analyses. Evidence-based medicine can aid, but can never replace, reasonable clinical reasoning. Clinicians should draw an inference about individual patients from the basis of analogy, experience, and theory as well as research evidence [16, 18] . Evidence from the biomedical literature analysis can lead to bad practice if it is applied in an uncritical or unfeeling way [16] . The complex clinical decision-making demands an appreciation of the ways in which knowledge, skills, values, and research evidence are integrated in each patient-clinician encounter, such as the judgment of the stability and selection of the operative approach for hangman's fractures. Just as shown above, practical techniques for incorporating information from systematic reviews into clinical decision-making should be created and disseminated.
In a systematic review of a set of trials, an important issue is whether heterogeneity of treatment effect exists between clinical trials. Pooling estimates from a series of studies without considering heterogeneity can result in a misleading conclusion. Therefore, we should determine whether the clinical trials could reasonably be reported as sharing a common treatment effect before combining them statistically. It is necessary to apply a common classification for treatment evaluation. The exclusion criteria we used tend to be few and limit the sample of studies to increase the homogeneity and maintain the focus of the management of hangman's fractures. Heterogeneity usually arising from differences between study populations, detailed surgical interventions, or reported results, which were often reported only in a qualitative manner by reviewers for the limitation of the quality of relevant information reported in primary studies. The lack of standardization for reporting treatment outcomes and complications in the orthopaedic literature is a common problem [9] . Maybe for this reason, the functional outcome after conservative or operative treatment, such as pain, range of motion, etc., was not documented in most of the literature on the management of hangman's fractures. And the above factors limited the discussion on the drawbacks of conservative and operative treatments at the same time. This is indeed an important aspect that we should improve in the literature report in the future.
The shortages of orthopaedic systematic reviews may arise from an overall scarcity of randomized controlled trials in the published literature on orthopaedic interventions [11] . Although the usefulness of results from nonrandomized studies is still controversial for the consequences of residual confounding, nonrandomized studies may be helpful to bring about hypotheses, plan methodologically stronger clinical studies if they are feasible, and justify proposals for funding of such studies [8] . More recently, Audige et al. [1] acclaimed that the evidence from well-done nonrandomized studies, such as good-quality cohort studies, is likely to be better than evidence only based on the surgeons' experience. We propose that researchers and journal editors should work together to promote more consistent quality parameters for describing specific nonrandomized designs. And efficient search strategies for locating such studies need to be developed and tested in the future.
We agree with Koller et al. that C0-2 and C1-3 stabilizations would lead to overtreatment because these procedures might eliminate motion of C1-2. Judet's technique facilitates an exact reconstruction of anatomical conditions. However, we do not know whether this technique alone would achieve desirable results in patients with an injured C2/C3 disc. Unfortunately, most papers in our review did not address this issue. We believe that this technique is not indicated in patients with a traumatic disk herniation compromising the spinal cord. In this situation, we advocated an anterior C2-3 discectomy and fusion with plating.
As our review article focused on the indications of nonoperative treatment, the advantages and drawbacks of any conservative modalities were not discussed. There is an increasing consensus that healing in a malunion position with anterior displacement was common and it may be not harmful [2, 6, 10] . Although the study by Tuite et al. [19] showed that plenty patients with spontaneous C2-3 fusion in subluxated position complained about pain, it cannot be concluded that healing in an abnormal position would lead to pain. We agree that the assessment of stability of C2-3 using dynamic X-rays or MRI may provide valuable assistance to decision making in the treatment of hangman's fractures, but most of the papers included in this systemic review did not supply the information of these examinations. It is true that anterior C2-3 fusion for unstable hangman's fractures may yield satisfactory functional and radiological results with highest fusion rates [7] , but halo immobilization after traction reduction of Type II and IIA hangman's fractures remains an effective method of management [20] . In addition, the use of nonrigid immobilization for hangman's fractures has been reported successful [4, 6] , thus possibly making halo vests and other rigid immobilization is less necessary.
The conclusions drawn from our systemic review may be unavoidably limited because they are mainly based upon the original references of low quality and heterogeneity. However, we insist upon the opinion that the management of the hangman's fractures should be achieved predominantly by nonoperative means and any operative method should be compared with the natural history of fractures and nonoperative treatment in terms of functional outcomes. As for hangman's fractures with C2-3 disc or discoligamentous disruption, it is unclear whether this injury is irreversible and will eventually lead to late instability and subsequent neurological deficit. Therefore, there is a need for randomized controlled trials to prove the priority of the anterior fusion C2-3 in managing these injuries. In addition, surgical intervention might incur the risk of certain potential complications. In conclusion, anterior C2-3 fusion is indicated unusually for hangman's fractures.
